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Abstract 



PROBLEM TO BE SOLVED: To highly maintain vehicle operation performance and system efficiency by 
preventing the traction characteristics and the maximum operation speed of a vehicle from decreasing. 
SOLUTION: In an electrical system of an electric vehicle, the power of a DC power supply is supplied to an 
electric motor for driving wheels via a semiconductor power converter for driving wheels such as an inverter, 
the electric motor is driven at a variable speed, and the car is driven or an engine and the DC power supply 
are used together as a power source. A step-up/down chopper 200 is connected between a recharging 
device 1 as the above DC power supply and an inverter 2 and is controlled so that a DC input voltage of the 
inverter 2 or the like becomes nearly constant. The operation voltage of equipment such as the inverter 2 
and the electric motor can be maintained nearly constantly, thus optimally designing the operation points 
and miniaturizing the equipment and reducing its weight and price. 
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(54) ELECTRICAL SYSTEM OF ELECTRIC VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To highly maintain vehicle operation 
performance and system efficiency by preventing the traction 
characteristics and the maximum operation speed of a vehicle from 
decreasing. 

SOLUTION: In an electrical system of an electric vehicle, the power of a 
DC power supply is supplied to an electric motor for driving wheels via a 
semiconductor power converter for driving wheels such as an inverter, the 
electric motor is driven at a variable speed, and the car is driven or an 
engine and the DC power supply are used together as a power source. A 
step-up/down chopper 200 is connected between a recharging device 1 as 
the above DC power supply and an inverter 2 and is controlled so that a DC 
input voltage of the inverter 2 or the like becomes nearly constant. The 
operation voltage of equipment such as the inverter 2 and the electric motor 
can be maintained nearly constantly, thus optimally designing the operation 
points and miniaturizing the equipment and reducing its weight and price. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrical system of the electric vehicle characterized by connecting a ****** chopper between the 
aforementioned DC power supply and the aforementioned semiconductor power converter for a wheel drive in the electrical 
system of an electric vehicle which supplies the power of DC power supply to the motor for a wheel drive through the 
semiconductor power converter for a wheel drive, is driven at variable speed in this motor, and drives vehicles. 
[Claim 2] The electrical system of the electric vehicle characterized by to connect a ****** chopper between the 
aforementioned DC power supply and the aforementioned semiconductor power converter for a wheel drive in the electrical 
system of an electric vehicle which supplies the power of the aforementioned DC power supply to the motor for a wheel drive 
through the semiconductor power converter for a wheel drive, and drives vehicles with the aforementioned generator and the 
power of DC power supply while supplying the power of the generator connected with the engine to DC power supply 
through the semiconductor power converter for charge. 

[Claim 3] The electrical system of the electric vehicle characterized by connecting a ****** chopper between the 
aforementioned DC power supply and the aforementioned semiconductor power converter in the electrical system of an 
electric vehicle which charges the aforementioned DC power supply with the generator connected with the engine while 
driving a wheel with the power of an engine or driving vehicles by supplying the power of DC power supply to the motor for a 
wheel drive through a semiconductor power converter, and driving this motor at variable speed. 

[Claim 4] The electrical system of the electric vehicle characterized by DC power supply being the rechargeable batteries as a 
chemical ceil in the electrical system of an electric vehicle according to claim 1, 2, or 3. 

[Claim 5] The electrical system of the electric vehicle characterized by DC power supply being electric double layer 
capacitors in the electrical system of an electric vehicle according to claim 1, 2, or 3. 

[Claim 6] The electrical system of the electric vehicle characterized by DC power supply being solar batteries in the electrical 
system of an electric vehicle according to claim 1 . 

[Claim 7] The electrical system of the electric vehicle characterized by DC power supply being fuel cells in the electrical 
system of an electric vehicle according to claim 1. 

[Claim 8] the electrical system of the electric vehicle characterized by controlling by switching operation of a ****** chopper 
in the electrical system of an electric vehicle according to claim 1, 2, 3, 4, 5, 6, or 7 so that the dc-input voltage of the 
semiconductor power converter connected to the output side becomes about 1 law 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electrical system of an electric vehicle applied to 
the hybrid electric vehicle which makes the electric vehicle which makes only DC power supply the source of power or an 
engine, and DC power supply the source of power. 
[0002] 

[Description of the Prior Art] Drawing 6 is the electrical system (drive system) of the typical electric vehicle which runs 
accumulation-of-electricity equipment as DC power supply, this drawing -- setting ~ 1 - in the AC motor for a wheel drive, 
and 4, a reducer and 5 show a differential-gear gear and 6 shows [ accumulation-of-electricity equipment and 2 / the inverter 
as a semiconductor power converter for a wheel drive, and 3 ] a wheel, respectively Moreover, the DC to DC converter as a 
semiconductor power converter for charge with which 7 charges an auxiliary cell and 8 charges the auxiliary cell 7 from 
accumulation-of-electricity equipment 1, and 9 are auxiliary machinery, such as a lighting system and a pump. 
[0003] In the system of drawing 6 , the rechargeable battery which is a chemical cell as accumulation-of-electricity equipment 
1 is used, the direct current power of accumulation-of-electricity equipment 1 is changed into adjustable voltage and the 
alternating voltage of a variable frequency by the inverter 2, a motor 3 is supplied, a motor 3 is driven at variable speed, and 
vehicles are driven. Here, the electrical system which used the solar battery, the fuel cell, etc. as DC power supply is also 
known well. Also in this case, since the composition of an electrical system is fundamentally the same as drawing 6 , a 
detailed explanation is omitted. 

[0004] Next, drawing 7 is the electrical system of a typical series hybrid electric vehicle. In this drawing, the same number is 
given to the same component as drawing 6 . In drawing 7 , in an engine and 20, a generator and 30 show a AC/DC converter 
and 40 shows [ 10 ] accumulation-of-electricity equipment, respectively. In the system of drawing 7 , this electrical energy is 
again transformed into mechanical energy by supplying electric power to a motor 3 through the AC/DC converter 30 and an 
inverter 2 by transforming the mechanical energy of an engine 10 into electrical energy with a generator 20, and vehicles are 
driven. Moreover, the generator 20 is outputting the power of simultaneously regularity and provides the difference of the 
generating power and the power which a motor 3 needs by the charge and discharge from accumulation-of-electricity 
equipment 40. Since the energy flux for driving vehicles is in-series-like, the system of drawing 7 is called series type. 
[0005] Furthermore, drawing 8 is the electrical system of a typical parallel hybrid electric vehicle. In this drawing, the same 
number is given to the same component as drawing 6 and drawing 7 . It is the semiconductor power converter which the 
dynamotor in which 60 has a clutch and 70 has the function of both a generator and a motor, and 80 change the direct current 
power of accumulation-of-electricity equipment 40 into a change gear in drawing 8 , and 100 changes it into adjustable 
voltage and the alternating voltage of a variable frequency, and is supplied to a dynamotor 70. 

[0006] The wheel drive by the power of both a wheel drive according only to an engine 10 with the system of drawing 8 , the 
wheel drive only by the motor (dynamotor 70), an engine 10, and a motor is possible. Charge of accumulation-of-electricity 
equipment 40 carries out generator operation of the dynamotor 70, and is performed through the semiconductor power 
converter 100. In addition, since the drive system distribution of a parallel hybrid electric vehicle is not a key objective, this 
invention omits a detailed explanation about this system. 
[0007] 

[Problem(s) to be Solved by the Invention] For example, in the system of drawing 6 , the first trouble in the case of an AC 
motor being driven at variable speed through an inverter with the power of a rechargeable battery, using a rechargeable 
battery as accumulation-of-electricity equipment is that the towage property of the vehicles of the inside of an electric vehicle 
and a high-speed region is greatly influenced by the cell-voltage value. The speed-torque (attraction) property of the AC 
motor which made the cell voltage the parameter is shown in drawing 9 . For a, as for the attraction property of a full charge 
state, and b, in this drawing, a cell is [ the cell of the attraction property of an electric discharge termination state (state in 
front of electric discharge termination) and c ] a running-resistance property mostly. This drawing shows that the torque 
characteristic in inside and a high-speed region changes a lot according to the height of the dc-input voltage (cell voltage) of 
an inverter. 

[0008] Since **** of the properties a or b and property c in drawing 9 determines the acceleration performance of vehicles, 
the acceleration performance of vehicles is greatly influenced by the height of a cell voltage. Moreover, since the intersection 
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of properties a and b or a property c shows maximum running speed, if a cell voltage falls also from this drawing, it is distinct 
that maximum running speed falls. Although it is possible to secure a target property even if a cell voltage falls if the output of 
an inverter or a motor is enlarged more, the problem of sizing, a weight, and cost increasing arises. 

[0009] Furthermore, the second trouble in the case of an AC motor being driven at variable speed through an inverter with the 
power, using a rechargeable battery as accumulation-of-electricity equipment is changing the operating voltage of an inverter 
or a motor sharply, when changing the voltage of a rechargeable battery sharply. Drawing 10 takes lessons for the example of 
representation of the current- voltage characteristic of the rechargeable battery as a chemical cell from charge mode and 
electric discharge mode about each of an electric discharge termination state mostly with a full charge state, and it is shown. 
In this drawing, a is in a full charge state, b is the property of an electric discharge termination state mostly, the permission 
maximum voltage at the time of charge and e show the maximum-power limit line of the inverter at the time of electric 
discharge, and, as for c, the rated voltage of a rechargeable battery and d show the maximum-power limit line of the inverter 
at the time of charge, respectively, as for f. An inverter operates by the inside of both the limit lines e and f. 
[0010] At the time of power running (at the time [ If it sees from a cell ] of electric discharge), even if a cell is a full charge, 
according to a cell property, the dc-input voltage (cell voltage) of an inverter becomes the low operating point B from the 
operating point A on the fixed voltage characteristic line c, and it falls to the operating point C further according to electric 
discharge of a cell, so that clearly from this drawing. Moreover, at the time of regenerative braking (at the time [ If it sees 
from a cell ] of charge), the operating point moves from D to E, and serves as an operation on the voltage restricted with the 
permission maximum voltage d of a cell. If this is seen from an inverter, the input voltage will be sharply changed from the 
maximum voltage operating point E to the minimum voltage operating point C, and will be changed between +20% and -30% 
to the rated voltage c of a rechargeable battery in the example of illustration. 

[001 1] An inverter must be able to take out a predetermined vehicles property also with the voltage (the example of 
illustration the operating point C) which had to operate [ the maximum voltage at the time of charge, or ], and fell to the 
electric discharge termination state mostly. In order to secure a vehicles performance also with the good cell voltage in front 
of electric discharge termination, compared with a device when a cell operates on fixed voltage, a device with an about 1 .7 
times larger output is needed in the example of illustration. For this reason, there is un-arranging [ which increases sizing, a 
weight, and cost like the first trouble ]. 

[0012] Moreover, drawing 1 1 shows the synthetic efficiency of the inverter at the time of designing so that efficiency may 
become the maximum with rated voltage, and a motor to the dc-input voltage of an inverter. In this drawing, when the 
dc-input voltage of an inverter is changed sharply, efficiency also shows falling greatly. Since the decline in efficiency is a 
very big problem for an electric vehicle, it is mentioned as the third trouble that efficiency falls by change of a cell voltage in 
this way. In addition, although the example which used the rechargeable battery which is a chemical cell as 
accumulation-of-electricity equipment of an electric vehicle explained each above-mentioned trouble, since the direct current 
voltage is sharply changed when various kinds of DC power supplies including the case where physical cells and other 
rechargeable batteries including an electric double layer capacitor are used as accumulation-of-electricity equipment, a solar 
battery, or a fuel cell are used, there is same problem. 

[0013] Then, by keeping almost constant the dc-input voltage of semiconductor power converters, such as an inverter, this 
invention tends to prevent the fall of the towage property of vehicles, or maximum running speed, and tends to offer the 
electrical system of an electric vehicle which can maintain vehicles performance and system efficiency highly. 
[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention maintains the 
dc-input voltage of a semiconductor power converter at about 1 constant value by inserting a ****** chopper between 
mounted DC power supply (a rechargeable battery, an electric double layer capacitor and a solar battery, a fuel cell, etc. being 
named generically) and semiconductor power converters for a wheel drive, such as an inverter. Thereby, the fall of the towage 
property of the vehicles of the inside of an electric vehicle and a high-speed region or maximum running speed and the 
degradation of a device can be prevented. 

[0015] That is, invention according to claim 1 supplies the power of DC power supply to the motor for a wheel drive through 
the semiconductor power converter for a wheel drive, and connects a ****** chopper in the electrical system of an electric 
vehicle which is driven at variable speed in this motor and drives vehicles between the aforementioned DC power supply and 
the aforementioned semiconductor power converter for a wheel drive. 

[0016] Moreover, invention according to claim 2 supplies the power of the aforementioned DC power supply to the motor for 
a wheel drive through the semiconductor power converter for a wheel drive, and connects a ****** chopper in the electrical 
system of an electric vehicle which drives vehicles with the aforementioned generator and the power of DC power supply 
between the aforementioned DC power supply and the aforementioned semiconductor power converter for a wheel drive 
while it supplies the power of the generator connected with the engine to DC power supply through the semiconductor power 
converter for charge. 

[0017] Furthermore, invention according to claim 3 connects a ****** chopper between the aforementioned DC power supply 
and the aforementioned semiconductor power converter in the electrical system of an electric vehicle which charges the 
aforementioned DC power supply with the generator connected with the engine while it drives a wheel with the power of an 
engine or drives vehicles by supplying the power of DC power supply to the motor for a wheel drive through a semiconductor 
power converter, and driving this motor at variable speed. 
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[0018] In addition, as DC power supply in invention according to claim 1, 2, or 3, a rechargeable battery or an electric double 
layer capacitor can be used so that it may indicate to claims 4 and 5. Moreover, as DC power supply in invention according to 
claim 1, you may use a solar battery and a fuel cell so that it may indicate to claims 6 and 7. 

[0019] Furthermore, to indicate to a claim 8, in invention indicated to claims 1-7, it controls by switching operation of a 
****** chopper so that the dc-input voltage of the semiconductor power converter connected to the output side becomes 
almost fixed. 
[0020] 

[Embodiments of the Invention] Hereafter, the operation form of this invention is explained along drawing. Drawing 1 is the 
1st operation form of this invention, and is equivalent to the operation form of invention indicated to claims 1,4, and 8. In 
addition, the same number is given to the same component as drawing 6 . In drawing 1 , 200 is the ****** chopper (inversion 
chopper) connected between accumulation-of-electricity equipment 1 and the dc-input side of the inverter 2 which is a 
semiconductor power converter for a wheel drive, and shows the composition to drawing 2 . In drawing 2 , 201 ,202 is the 
filter capacitor prepared in the input side of a chopper 200, and the output side, and the polarity of voltage is reversed polarity 
mutually like illustration. Among these, one filter capacitor 201 is connected to accumulation-of-electricity equipment 1, and 
the filter capacitor 202 of another side is connected to the dc-input side of an inverter 2. 

[0021] Between the positive electrode of a filter capacitor 201, and the negative electrode of a filter capacitor 202, a 
switching transistor 203,204 is connected in series and diode 205,206 is connected respectively conversely in parallel to these 
transistors 203,204. Moreover, the reactor 207 is connected between the mutual node of a transistor 203,204, and the negative 
electrode (positive electrode of a capacitor 202) of a capacitor 201 . In addition, accumulation-of-electricity equipment 1 is 
constituted by the rechargeable battery as a chemical cell. 

[0022] Already, since the control action of the ****** chopper 200 is well-known, it describes the outline here. Switching 
control only of the transistor 203 is carried out at the time of power running, and the transistor 204 is turned off. It carries out 
by repeating accumulation of the energy in a reactor 207, and discharge by turning on and off of a transistor 203, and the 
direct current power which polarity reversed is supplied with the output of accumulation-of-electricity equipment 1 to an 
inverter 2 at the time of the discharge. At the time of regenerative braking, switching control only of the transistor 204 is 
carried out conversely, a transistor 203 is made into an OFF state, the polarity of the dc output of an inverter 2 is reversed, 
and it revives to accumulation-of-electricity equipment 1 . 

[0023] The example of an operating characteristic of the ****** chopper 200 at the time of power running is shown in 
drawing 3 . If the conduction ratio alpha of a transistor 203 is 0.5, conduction ratio alpha will become smaller than 0.5 if input 
voltage becomes high rather than output voltage and input voltage becomes low rather than output voltage when the input 
voltage and output voltage of a chopper 200 are equal, conduction ratio alpha will become larger than 0.5. That is, fixed 
output voltage can be obtained by adjusting conduction ratio alpha according to input voltage. Here, while the maximum of 
input voltage is equivalent to the maximum voltage d of drawing 10 (or the operating point E) and the minimum value of 
input voltage is equivalent to the operating point C of drawing 10 , output voltage is equivalent to the rated voltage c of 
drawing 10 (or the operating point A). That is, it becomes possible to keep output voltage constant and to maintain the 
dc-input voltage of an inverter 2 uniformly by the switching operation of the ****** chopper 200 according to power running 
and regenerative-braking operation, even if it changes the dc-input voltage (voltage of accumulation-of-electricity equipment 
1) of the ****** chopper 200. 

[0024] Drawing 4 is the 2nd operation form of this invention, and is equivalent to the operation form of invention indicated to 
claims 2, 4, and 8. This operation form is the same as that of the composition of drawing 7 except for the point of having 
applied this invention to the series hybrid electric vehicle of drawing 7 mentioned above, and having connected the ****** 
chopper 200 between accumulation-of-electricity equipment 40 the dc-input side of an inverter 2. Operation of the chopper 
200 in this operation form is the same as that of the 1st operation form, and cannot be concerned with the voltage variation of 
accumulation-of-electricity equipment 40, but can keep the dc-input voltage of an inverter 2 constant. 
[0025] Drawing 5 is the 3rd operation form of this invention, and is equivalent to the operation form of invention indicated to 
claims 3, 4, and 8. This operation form is the same as that of the composition of drawing 8 except for the point of having 
applied this invention to the parallel hybrid electric vehicle of drawing 8 mentioned above, and having connected the ****** 
chopper 200 between accumulation-of-electricity equipment 40 the direct-current side of the semiconductor power converter 
100. Operation of a chopper 200 is the same as that of the 1st and the 2nd operation form, and it is possible for it not to be 
concerned with the voltage variation of accumulation-of-electricity equipment 40, but to keep constant the dc-input voltage of 
the semiconductor power converter 100. 

[0026] In addition, although it explained per with each above-mentioned operation form when the accumulation-of-electricity 
equipment which consists of a chemistry rechargeable battery as DC power supply was used, this invention of it being 
applicable also to the system which uses DC power supply with voltage variation, such as other accumulation-of-electricity 
equipments including a physical cell like an electric double layer capacitor, and a solar battery, a fuel cell, is natural. 
[0027] 

[Effect of the Invention] this invention keeps above the dc-input voltage of a semiconductor power converter to 
simultaneously regularity in the electric vehicle which makes the DC power supply which consist of a chemistry rechargeable 
battery, an electric double layer capacitor, a solar battery, a fuel cell, etc. the source of power, or the electric vehicle of a 
hybrid form which uses together this DC power supply and engine by operation of the ****** chopper connected between DC 
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power supply and the semiconductor power converter for a wheel drive. 
[0028] For this reason, there are the following effects. 

(1) Since the operating voltage of devices, such as an inverter and a motor, can be kept almost constant, the optimal design in 
these operating points becomes possible, and small and lightweight-izing of a device, and low-pricing can be attained. 
Moreover, high system efficiency is obtained, without an attraction property, maximum running speed, efficiency, etc. falling, 
even if it changes the operating point of these devices. 

(2) Since it can apply also to various DC power supplies, such as an electric double layer capacitor, a solar battery, and a fuel 
cell, including the large chemistry rechargeable battery of voltage variation, it can contribute to spread and development of an 
electric vehicle. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

f Drawing 11 It is the block diagram showing the 1st operation gestalt of this invention. 

[Drawing 2] It is the circuit diagram showing the composition of the ****** chopper in drawing 1 . 

[Drawing 31 It is explanatory drawing of operation at the time of the power running of the ****** chopper in drawing 1 . 

[Drawing 41 It is the block diagram showing the 2nd operation gestalt of this invention. 

[Drawing 51 It is the block diagram showing the 3rd operation gestalt of this invention. 

[Drawing 61 It is drawing showing the electrical system of the electric vehicle which uses the conventional rechargeable 
battery as a power supply. 

[Drawing 71 It is drawing showing the electrical system of a series hybrid electric vehicle. 

[Drawing 81 It is drawing showing the electrical system of a parallel hybrid electric vehicle. 

[Drawing 91 It is the speed-torque characteristic view of the motor in the system of drawing 6 . 

[Drawing 101 It is the voltage-current property view of the rechargeable battery in the system of drawing 6 . 

[Drawing 1 II It is drawing showing the efficiency of the device in the system of drawing 6 . 

[Description of Notations] 

1 Accumulation-of-Electricity Equipment 

2 Inverter 

3 AC Motor for Wheel Drive 

4 Reducer 

5 Differential-Gear Gear 

6 Wheel 

7 Auxiliary Cell 

8 DC to DC Converter 

9 Auxiliary Machinery 

10 Engine 
20 Generator 

30 AC/DC Converter 

40 Accumulation-of-Electricity Equipment 
60 Clutch 
70 Dynamotor 
80 Change Gear 

100 Semiconductor Power Converter 
200 ****** Chopper 
201,202 Filter capacitor 
203,204 Switching transistor 
205,206 Diode 
207 Reactor 
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[!t*^5] If^Kl, 2*fcl*3fE«j»^g»j* 
©fl^v.i' X^AtCfel^T. 

-5mm g »*omft'> X5r A „ 

ttt#S6] it^iffi«©m^,e«i*o)fifi->x^ 

AlCfc^T. 

WMWM sttfcRMttt-e & 5 £: £ iPSIS i: 3" 3 fi^, g Km 

CDlg^i^X^Ao 
[gf*^7] lf*«lfet8©mftg»I*<3Dm^^ XT- 
[H*«8] m&mi, 2, 3, 4, 5, 6*fct±7 
fe^©«^tgl!j*(Dm^^X^AHfcOT. 

mfli^X^A. 
[0001] 



2 

^jst-r amsigiMi, *fctt. 

[0002] 

A) T'feS. HHCfi^T, lttV^B. 2l±*$|gg 

io ftffl£8K«Ki«s. 4aMan 5145*7*7. 6 ism 

[0 0 0 3] 16©i/XfAt'H #®£SSl£:bTfb 

^«?fiT-&£-#;«?t&S:&ffl ut*> y . ^m&B i ©a: 

SttB 2> & -< VA— 5 2 ic <k u RT9£flttR«D 3S 

Rttl/r*w«:RI&i/"Cv**. ;*f. fiiifc^Mi: bT 
20 >HWttt-'M!m*fl!&&ttffl Ifefli/XrAti «k < #1 
e>tlTl^. dO^-^mM^X^AOSfigliS*^^ 

[0 0 0 4] &»c. I7lif^^->'J-X^^iJy 
KfMgWfflSH->XrAffel>. igCfiKT. 0 

I^T. 10ttx>i/>, 2 0l±&StS, 3 0I±AC/D 

i'XfAtrli, jc>s7>i Ofttttt^*;!'*— &«««K 

30 — &AC/DC3 £ 3 O&tf-O^— * 2 £tf-b 

Tttftfft 3 ictttt-rs chicly. nxfmMx.*ju#— 

^fr^>«^t©Ml±, ^*^H4 0^e,©^«lc«k 

oTsioti>5. 07©<>x5 L Ait. ms&mwi-t &t=. 

[0 0 0 5] HK, 18li^ftiv?7l/;i/A^yiJ y 
Kfi^g»j*©«^>XxAT'&S. 0 

m8K.&\,*X. 6 0tt?5yf, 7 0t4^S^t«I&^ 
Ofl03Er©«MBS:«poJ|«»«. 8 0 tt^Jf « % 1 0 0 It 

[0 0 0 6] EI8©»>X-=rA-et±, JC>i7>10©*-^ 
«fcS*$||g»j, «Kj« (3tfttbtl7 0) ®»1CJ:S«M 
IE®j, ^>~>"> 1 0 &t/«n«|©ffi^r©nA J; 
«ab*t5TiBT?**. WKSSB4 0©^iid:. %Sfb«R7 
50 0 Sr^m^Steb. ¥IM«AKttSl 0 0 S:^bTt7 
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{0 0 0 7] 

«-£©jg-©rum£te, m$L&mm<Dfp • ^^©jum 

*3M££ 09^-3-. |sj@Kfci>r. at± 

fm^tfiftfttttt*©£3[A4$& b itmm/rm^ik 
jtt5aasswttT?*a. c:©®^e>. -r:"<-*©fi«EA 

<^b-r£;r 

[0 0 0 8] 09K;fcn}£4$tta*fcl±b t*Sttc i:© 

[0 0 0 9] 3Efc. WtSIBfcUTnWWfiSrfflvv -t 
4&*&©«£:©R|jttSW:, — WKao«flE*^# < 
&W}-rzz.ii-e$ > &. HlOtt. Yb#^?lfei: bT©~& 

tfttttttjUTO©**^*^-?^-?. K&tfSc 
KK-r>£^bfc*>©T'&&„ IrJERcj&ot. a t± 

c t*z:wt»©^wii£, a M3ttti$©ft&ft**£E. 

— $ itmnmm e , f © ftmvf&ht -s . 
[ooio] iEU0^e>t>Hj§e>^&j:-Mc, n'fin («% 

*ti D a> 6> e y . tttt©ft8ft*tt£ d «k o r$ij 

■S i: . *©AA*EEH*fc*EElWk£E a»&*/J%*ffig& 

fk£c*T'*£<^i&?-&c:i:tcfcy. @^©^t?i±, 
— ^S?te©^t§«ffic^5bfbT+2 o%^e>- 3 0%© 
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[0011] l±3t«B#©S^£ET' fcfftft b 

(Bji%©0i-?aiMfc&c) T?*iffi£©*w«HSt:ffl 

Lfc»&ffl«»VCJlx<T. HCT©tt?t*ii};!jtfftl. 7 
«**t^«B»*^f**c*«. d©fctf). »— ©RMSjfifc 

10 [00 12] it. illlt ^ttET3tt*tfft*IC 
fi <k -5 KSttt b fe»£© -r i/A- * h©-&j& 
-T>^-3«©iS3iEA^jmffilC*|-b-C^bfct)© 

gl^at^t**^!^* #j^© 

dffl«fc^k:«»«£E©SaRi^«k-3"CJ|&*^<S"F , t* 
c£tf»=©H»£a:L-CW&*i«. &*>\ _hfE©# 
r4fi!£l*Cftgl!i*©1feS»fc bTfb^m?&T'*-S - 

20 -©fziv^v-tJ-^afr^^amm^ft©— 
©iS%«RS;fieffl bfc*^-tct>-e©iiasmEi±^:# < £ 
[0013] *i-c*»qnt. ■o^—s'^f^m^m. 

2>m&$S<DigMAtimj±. $r ISIS— ^tc^o d £ K J; »J . 

♦wc^siwtt-^jiWjitsaatfflift-F&is&ff.. 

«J*©«^> A leSHK b J: o ft 2> % ©Tr * . 
[0 0 14] 

30 [HM&«Hft-r *£«>©#&] JiSBaWBSeWSt-rSfc 

y. m^gRi*©* • 7g&t£v>mm<?)m5m& j $>&mm 
[0015] -rfcib^. mmitBMomwit. mmm 
40 iMBttiMRicftttu -©ma&^ftpa^isiEi&bTaM 

[0 0 16] lf^9f2ISlS©%qi». 
it*S$tbfc%m^©m» &3tV94m!){jHI^ 

*«llg»)ffl^(*:m^^«SS:^ bT«:«||gI!jffl«Sj^ 

*c«» b . ma&m^TfffltWRamti ic «k y mm z 
K»rra*fta«i*©flifii/xyA»c*?^-c, tirsBKst 

50 ««^m^M^ffl¥«#«ASM2:©|fl|»c#P|£E 



(4) 
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[0017] jgtc manmztmv>m.w\*. 

BKltSS: «I^Sg»rr * c: 4: K J: U *M SrlERjT £ t # 
[0 0 18] &*>\ ff^4, 5lC|2«TSck^lC. If 10 

[0019] jgtc, it*«8tcie^r-5J;oic, ft** 

SrtTe>t)©-e*-S. 20 
[0020] 

<t'». 0 6 a no u««K3R(cttra— tf?r ltsi.. 
®iK*,\vr. 2ooi±. #m^aii:*«isg»ffl^ 

4WtAffift«"e**-f 2 0DStaL\Afl!l4:flDlHtc 

y, -eo«jigs:02^-ro @2K&wr, 201, 2 
0 2i±^ 3 y y?2 0 ooA^jfflfl, mumzmt t>frt-7 30 
-r zi v^v-y-e* y , nm<DMtntm7n<z>& o ice 

-r>-*2 0 1 ti^m^B 1 KSSlfcS*,. 7-f 

=1 >-r 2 O 2 1±>T 9 2 ©iff^A^fflOlc^^ 

[0021] ?4)\s9 3 V5rV^2 0 lOIElsgi: 7-r ;i/ 
*3>^>-9-2 0 2©Affifc«DBHcttX-f 
>^ji2 0 3, 2 0 4#iE^y^g?^$tL, d*iP,G0h. 
7»*A^2 0 3, 204i;3bfUT^-f^-K205, 

206tf**t^*&)I^K^£*i<'rv*&. h7 40 

Vi^X3f2 0 3, 2 0 4©ffi2C!)g?^i:ii>-r'>-9-2 
OlCfti (3>5 : '>-y-2 0 2©iE1sg) fc©P^^»4 'J7 
^ h;i/2 0 7*%»*tiTV^*. flill It. 

-5. 

[0022] MW£*a y /<2 0 0 ©#JWlMlsU:«K:4* 

h7>->*Xii 2 0 Sa^&X-f y^ViffftlfaU h5> 
:£/X# 2 04&*7bt*;<. h7V>"X5 2 0 3ffl* 
2/j*7lcJ:y yy* h*2 0 7t«W5x*^^-©S 50 
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@£*lJi&B#Kl±, i^Ch^^X* 2 0 
4«*&X-f yf-VjfSOjll/T h7^J 2 0 3&# 

T^«i§SllclHi^i-s 0 
[0 0 2 3] ;0fi«*©#|*BE*-a j/^2 OO0l^tt 

EEttf^fL^hglt K7> , >*Xi> 203 OSSfe* a # 
0. AAttEtfffi£«£E<kyt»SK&S2:ii 

**a#o. 5«fcy/>s<«s»j. 

y, A^ttEic^c-ca^aSris^-r^cit-e, — ^ 

*IltH10<!)ftfctSd (*fcl±IMfc6E) KfflM* 
U A7J®EOg/JvfiSl*ia l 0 ®lbffe&c MBMf-r £ i: 
^tc. {fi7J«ffil±01 OO^fMEc (SfefcUMfeiS 
A) t«a-T4. *ft«te. lEKftHIbaHEIC 

JCUfeRWBE^-a ^^2 0 OCOX-f y^V^Kl^tCt 

y, #WfE^-ay^2oo«Disa{AA«ffi (^m^ai 

f 2 ©S3!JA*m£E&— ^iciit^F-r -5 c: £ imt&ictjt 
-5. 

[0024] m4i±*mw<?)&2mm&M-e$>v. m& 
*2, 4, 8tcffittufc«9i©ias»JKK«^-r«. - 
cDHJBtHKtt. Su^i u fcH 7 cd ~x^y y y K« 

C0iS»itA^ffliIi:#ti^B4 0i:©Patc#|^fiE^-3 y^2 
0 0^1lt*Ji^t. 0 7©«fig4:[Bl— t?fe-2>. 

d©suB»*»cfe»*^-a -v^°2 o oommt^imtk 

[0 0 2 5] H5tt2)s%Ba©^3||5iS^-eS)y. |f# 
ig3, 4, 8»c|E*bfcl8i5i«DlllBeJBtcffi^ , r*. - 

^2oo^gsiit,^is. H8CD«BRtra— 
*. f 3 -yA2oo«±ii. m2mmj&®£ffl& 

X'$> y . #I8^B4 0 ©ffiffi^Kjtciat) 6-r^iS(t:fSA 
KIAS 10 0 ©KiftATj^/Efc— ^tc«o^ i: j&^rfiBT 

[0 0 2 6] ft*?. ±8E«U6»«I1?«:. ut^mzSt L 

t» iSffl T- ^ -5 d 4: »±4J Sft-e ft -5 . 
[0 0 2 7] 
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[0 0 2 8] ZKDfctb, JfcC3«fce» -5. 

(1) ^V^-^^SSl^W^Ott^fiffiSrlSlS- 10 
^ tc&o d i: #T- £ 3 0>T-, CI ft £ 0 lbffe£ £ 5 g 

(2) ®E^»©*#Wb#—#cm?t6 Hfv-« 

taffirafsm'S:^] 20 
[Hi] *&w<nmimffi&MZm?ffii&mx'&z>. 
[®2] anc^-s^ffi^H y/N°w«figs:^-riBi/is 

[04] *Mli§fflI2||ft§I|^tMlt'fe5. 
[05] *f|Ba©^33ID£^«g$:^1ifi£0-Cfe^„ 
[06] t3£5($©-}^f|?&S:mj!Si:-rsm^gft*ODm^, 

[07] ^U— X'WriJs'Ktt&gMttattftS'.XT- 30 

A£jjvr@-e&.5. 



[08] '<?\sn/m-7t) v KttftSM&ottftS'XT- 

A5r^-r07?fe.2>. 

[09] 06COi/XxAtCfcW^mij^©jt^- 
4^tt0T'fc-5. 

[010] 06®>>X-rAlC*,HtS— ?kfl?tfeCD®£E-m 

[011] 06<B^X^AHfcH}S$gg©!#4i£^-r0 

[f?-§-alftW 

1 
2 

3 «MRMffiX%Ctt«l 

4 M%« 

5 -r?^7 

6 iJMd 

7 MJ&mftt 

8 DC/DC3>^-3i 

9 mm 

1 0 

2 0 

3 0 AC/DC3^-^ 

4 o wmw 

60 Cf=yy^- 

7 0 ««Ki« 

8 0 9S£« 

1 0 o 

2 00 #BfeE*-3 3/A* 

2 0 1, 20 2 7^M3VfVf 
203, 204 X^s/f>^S7^X^ 
2 0 5, 2 0 6 K 

20 7 'jr^h;u 
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201 203 205 200 204 206 
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